Clinical Safety Review
Lourdes Villalba, M.D.
NDA 22-253,-254. ~ Lacosamide for the treatment of partial-onset seizures b(4)

Appendix 11a. Cases of dyskinesia in partial onset seizure studies (EP S1)

Age/
ID gender Trtgroup AE term Action Outcome Rel day AE dose
intermittent jerking right '
754012311 | 58 M Placebo extremities not changed R 13 0
667010114 | 36F LCM 400 muscle jerks in hands not changed R 2 0
754011403 | 40F LCM 400 left arm jerking not changed R 23 400
hand jerks/intermittent
dizziness & balance
754012407 | 51F LCM 400 problems not changed R 24 400
100
755110405 | 290M LCM 400 dyskinesia, intermittent not changed R 94 & 400
worsened rapid rhythmic
movement/intention
754012605 | 26M LCM 600 tremor drug interrupted R 64 500
Source: AE EP SiDatabase submitted January 2008
Appendix 11.b. Listing of patients with dyskinesia during open label epilepsy studies (EP S2)
Age Rel st AE
1)) /gender | AE term Action Outcome day dose
607001011 44 F Jerking in shoulders and arms not changed NoR 1785 600
607001002 30F Hands jerking not changed NoR 6 100
' Bilateral arm /hand jerks
667011803 46F ' (intermittent) not changed R 459 600
667012410 26M Jerking of hands and arms not changed R 927 700
667018805 61F jerks . not changed NoR 789 700
Decreased rapid rhythmic
movement R side/ decreased
had swing R side./ Abnormal
coordination, dizziness,
increased seizure activity, .
754011801 25M tremor. not changed R 422 600
754012602 35F intermittent limb jerking not changed NoR 651 600
754015105 62 F jerkiness not changed NoR 145 300
’ Arm and leg jerking (at night)/ | Dose
754016005 47M hand tremor, unsteadiness reduced R 571 500
755124605 22M Jerky ' not changed R 302 400

Source: AE datasets. EP S2. Safety Update Report. January 2008.
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Appendix 12. Standard laboratory assessments and laboratory values considered to be outside
the normal range in this application.

Laboratory parameter mwnit Conversion Markedly abnormal criteria
Clhnieal chemEziry
Alburnin {24dL) {=157 10 <2 &
Alkaline phosphatase (/L) NA 23ULN
Bicarbomate {mEqL} mmail, w12 IR
Bilimabin, fedal {meddl } MA =20
BUN {(mgz/dL} {pomel Ly / G337 =3
Calemm (mz/dL) NA 7.6, 2110
Cholesterol (me/dl) {mmel L) / 0026 =250
Creatoune {oneidl} HNA =3
GGT (UL NaA =3xULN
Glacrse (mgfdl} Ha =30, 22007

’ =50, =250°
Phesphoms (me/dL} HA =20, =50
Potassam {mBgT ) mo L =341 260
NA 2% BelILH; 25 BeelTLH;
AT =G LY
HA 23 0ULN; 25 0eeULM,

Ao 210.02ULN
Sodimn (mPgTy ool <127, =151
Ui Hord {png/dl ) - (amell) S 3948 =G5
Chiorsde {raEq/L} mmolL =00, 2112
Hematology
Hamatorrit {30} NA =85% of LLH; »15% of ULW
Hemoglobin (gL} HA SR5% of LLM: »13% of ULN
WBLC count (GLY) HaA <30 2160
Lyrophecytes sheohite (L) Ha <0.6, =34
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Appendix 13. Median changes in hematology parameters during the treatment phase in EP S1

LCM LCM LCM
Placebo 200mg/day 460mg/day 600mgiday
N=364 N=270 N=471 N=203
Hematology parameter (unit) n median n median ! median | n | median
RBC connt (T/L)
Baseline® 363 4.5 270 4.5 471 45 1203| 44
Change End of MP® ‘ 320 0.00 217 0.00 362 0.00 | 122| 0.00
Min change Post-Baseline’ 355 -0.20 267 -0.20 468 -0.20 | 201 | -0.20
Max change Post-Baseline® 355 0.10 267 0.10 468 026 1201 0.10
Hematecrit (%6)
Baseline® 363 41.2 270 42.0 471 41.8 | 203 | 412
Change End of MP® 317 0.00 213 0.00 359 6.00 122 | -0.55
Min change Post-Baseline 355 -2.00 267 -2.00 468 -1.40 | 201 | -2.00
Max change Post-Baseline® 355 1.00 267 1.20 468 1.40 | 201 1.18
Hemoglobin (g/1)
Baseline® 363 140.0 270 141.0 471 141.0 | 203 [ 139.0
Change End of MP® 320 -0.50 217 -1.00 362 000 |[122] -1.00
Min change Post-Baseline® 355 -6.00 267 -6.00 468 -5.00 | 201 | -6.00
Max change Post-Baseline® 355 4.00 267 4.00 468 500 | 201 4.00
WBC count {G/L)
Baseline® 363 58 270 5.7 471 6.0 203 5.6
Change End of MP® 320 0.10 217 0.10 362 -0.20 | 122 | -0.20
Mia change Post-Baseline® 355 -0.70 267 -0.70 468 -0.80 | 201 | -0.70
Max change Post-Baseline® 355 1.10 267 1.00 468 0.80 (201 0.80
Neutrophils abselute (G/L)
Baseline® 363 3.46 270 3.26 471 3.54 | 203 3.25
Change End of MP® 318 0.00 216 0.09 359 -0.10 | 122 -0.12
Min change Post-Baseline® 355 -0.70 266 -0.56 468 -0.68 201 -0.54
Max change Post-Baseline® 355 0.94 266 0.90 468 075 1201| 0.75

Source: Sponsor’s table in page 467 of ISS.
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Appendix 14.a. Marked hematologic abnormalities in EP S1 and EP S2

LCM Totd | LGME Towd
Plactbo | EPPol3l | EP Pools:

Labosseory parsnetes X=364 N=9dd %=1327

{rmifyeritteis N {k) 27 (%) i {%)

Eematocsit {%5} %
S0EILIN 5358014 | 11932(EY) | AUNGLE a
SIISTLN 1333 {033 D36 w1313 o

Hemaglobin {g/E) 8 :
£0ETLLY A1 | ewsnme | 21130%Le (7}
21 15 ULN 1AI5{0Y 9936 w1315 O

WEC count {GL) o
3.0 BIL{2E | 2BABEE | SVIBTES O
2160 IIEB(05 | MWIMY | wLAAT _8

Nemtrophils absolete {G/LY &
<L |mner s | asmepn | masmen
Eosinophils sbaobere (GIE)
=10 [raxzeaz | smsn@ay | mowag
Egsinaphily (%5} ’
=10 [eson | nmps | wawses

Platelet count (CV1) '
=100 L3S (03) | 392003 | &0
=500 WSSOy | 20302 | vBRES

LCM=lacosamide; LLN=Ilower limit of normal; ULN=upper limit of normal; WBC=white blood cell

Note: Incidence=n of events/N at risk, where: n of events=number of subjects reporting the abnormality

after start of treatment and did not report the reading before start of treatment, and N at risk=number of
subjects with readings before and after start of treatment who did not report the abnormality before

treatment. Assessment of marked abnormalities was based on all reported values (including unscheduled visits)
during treatment.

Appendix 14.b. Marked abnormalities in hematologic parameters SP616

Taplz EF.1IL.Z.1
Subjects with Marked Rhnormalities for Hematology
Population: Trial 5T61& 88

Cohort ParameTar:
Treatment Markedly Abnormal Vaiue Site Number / Subject Number
A (B0min}
I¥ Lacosamide/ Oral Placebo WBC: «=3.0 G/1 IN&/105264¢8

¥eutrophils Aks: <1.5 §/1 10&/1052643
B {30min)
Oral Laccsamide/ IV Placebo Zosinophils: >=10 % 2637115064

Heutrophils Ahs: <1.3 6/3 008/101%4%, 265/13493%
i¥ Lacosamice; Oral Placebo Heutrophils Abs: «1.5 &/: 2637114872, 265/110144%§, 20571152444

* only at baseline; # both, baseline and FU. ## Treatment emergent
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Appendix 14.c. Marked abnormalities in hematology values in SP757

1BBEE li.3.1

Subdects with Marksdly Bonormal Hemetology Valuss

Popalation:

Safery Set

Infusion Duration
{Cohort}

r:

Paramesa
Markediy RBbnormai Value

Site ¥umber ; Subject Number

3¢-minate {Cohort A1)

13-minute {Cohort BI1)

1Z-nminunte {Cohort B2

Hemocglobin: <=35% of LIN

¥eutrophils abs: <1.5 G/1
Eosinophils: »=10 %

Keutroghils Zbs: «<1.5 G/1
Hematoorit: <=35% of LIN
Hemoglobin: <=85% of LIN

WBC: <=3.0 G/1

Eosinophiis: >=I8 %

o

Honocytes: »=2¢

Piateietr Count: <=1340 §/%

310/131082F

305/1308558%, 4G0/1435001%

[

SO0/150004£4%
400,/140013%
400724001658
308/130308¢

308/1308384

317/331792%, 420/145021%

&00/160063%

317/:317492%

32Bf132392%

03/1308385%, 310/131001%, £408/140801%

1S-minuze {Cohort B2)

1g-minuce {Cohort C)

Keutrophils Abs: <1.5 5/1
WBL: «=3.9 G/1

entrophils Ebs: <1.5 G571

31771317924, 328/132802%,
S00/150011%

500/150011%

£03/140321%,

FDLSL

FOLOTE$

Note: * = Abnormality only at Baseline. # = Abnormality at both Baseline and EOTP.
## = Abnormality at EOTP but not at Baseline (Treatment-emergent).

APPEARS THIS WAY

ON ORIGINAL
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Appendix 15a. Marked abnormalities in chemistries in EP S1

oM oM LOM
Placebo 200mgiday Apbmeiday | 6BGFmgidny | EOM Total
Laboratory parameter | N304 N=27% =471 N=203 N=0d4
{unit)eriteria N {96) N {0 w¥ (%) n/% §35) % (06}
Calcimn (merdl)
7. 2356 £0.0) 0266 1467 (02 | 20003 10 | 3936 (0.3
>110 IISH{08) | 1267 | 326810.6) 0203 038 (0.4)
Chloride {mmolL)
=08 K352 | 62643y | west | 320005 | NS
212 24539 0.y | 175y | 20431 63) | M85 3.y | 483 (5.3)
Fhuzphorus (mg/dL) .
=20 E333(LT | MST(LYY | AM62{11 | VISP(LM | WEIELD
T VIS6(03) | I6E(RT) | 246804 0203 L9739 D.4)
Potassinm {mmolL)
<30 05353 07268 0457 5202 0037 o
26.0 VIBAE6 | MO6T(LL | SMETOLE | M3 | 113D 9
Sodinn {mmp¥L) =
127 &332 | 3202011 | Ts6qLs) | wieqs | 13emas -OU
»151 07355 Q68 1/468 (0.7} 203 | weman a
Chacose (nonfasting} ang/dl} U'
30 3520 | 3ee3qy | essTany | weeamsy | peas o)
300 10351 085 P55 £1.1) 8208 031 @5 0
Total chelesterel {mmebL) 0
265 | 22280 7.6) | 26220 118y [ 4387 gy [17am2 09 [ v 1y 3
i i (umolL) . <
=365.06 | 335508 | 3zssqy | 308400 | oo | so30 @8
Totat bilirabin (matdl)
=20 | oase | o2 | osee | oo | oo
Total hifirubin (mgdL) sud ALT (EiL)
=2.0medE ang 17336 0266 (66 o202 0934
2IULH
Alicaline phosphataze (/L)
Z3RULN | omss [ o2es | owss | eows | oew
»3RULN | s311qg | seezen BN | 26855 3.0y
Albumin {5/}
28 | o356 [ onss | esss | eo0z | omse
BUN (mmobL)
214.28 | osss | o [ wesey | soos | wewsgn
Creatinine {mg/dL}
2.0 | o5 | weesy | wees | e | sesen
Bicarbonate (mmoiLy
<18 346 48) | 02598 | 2945 | SIS (A1) | 4491448
%38 00356 0267 0A6E 0203 0:038

GGT=gamma-glutamyltransferase; LCM=lacosamide; LLN=lower limit of normal; ULN=upper limit of
normal: Incidence=n of events/N at risk, where: n of events=number of subjects reporting the abnormality
after start of treatment and did not report the reading before. start of treatment, and N at risk=number of
subjects with readings before and after start of treatment who did not report the abnormality before
treatment. Assessment of marked abnormalities was based on all reported values (including unscheduled
visits) during the Treatment Phase. Source: Sponsor’s table pg 543 ISS.
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Appendix 15b. Abnormalities in TG levels in EP S1

Incidence of Treatment Emargent Marked M::xt.:r_r.;:.l—j:t.i;c- b-‘.xring the Treatment Phanz - Triglycerides
Populatiom: Dool S1

Lacogamide
Ploowel Z00mi day 2000w, duy biilmg S day Toral

Lab Paramster 1H-2€4) N-370) {H~271} IN-203) H-1322)
Timepoint o/¥ %) o/l (%) o/ (%) oY (%) o/N (%]
Triglycerid=a {mmolfl) - [»=1.5xUEHN)

Titration 12/341 (2.9} 10/3E8 (3.9} I3/4EE 43.1) 17183 (D.E} 251244 (2.8)

Maintenance 4323 (1.2} 47224 £1.7} 3137382 $3.4) 47232 (3.0} 2E£1071 12.3)

Treatment 11/341 3.3} 10/388 {3.9) 21/45E {4.5) 44180 (2.1} 251234 (3.7

Appendix 15¢. Marked abnormal chemistries in SP616

Table ZF.11.2.2
Subjests wish Harked 3bmormalisies for Clinical Chewissry
Fopulakior: Trial 3PS16 &S

Cohorn Faramener:
Traatmens Harkedly dbsormal Valus Site Humbsr ¢ 3Iubisct Yumbes

A {&3min}

Coxl Lacosamidas IF Flzcehe &FT: =8 u ULW 106/3p590%, 1D6/1G548%
Choisstarol: >E.3 zumolsl 1G68/30535%
IV Lacosamide/ Oral Placabo GGT: »=3 = DLW 1067105358, 1867155268
Tholestersl: »6.5 mmolfl COR/IHITRE, 1067105314, 1187210B314%
3 {80min
Cral Lacesamide! IV Flzceho GFE: »=8 x ULM FIDRISE
Cholestereis: 6.5 mmol/jk 10€/200497%3
Uriz acid: >865.96 wmol/l 10672054788
I {30mini
IV Lacosaxide/ Oral Flacsbo £GT: »=% » ULW 106s32526%
Birarhonate: <12.5 muolsl BOB/IDEGY
Lalociwm: <=7.6 mgsfdl DOISIL0ELS
Chloside: »=1L2 mmolsi LOB/I0L0%E, 283731398848
Ciucosa: >=ZH0 mg/dl G03/10064%
Cholestercl: »6.5 rmol/fi SESILEE0

APPEARS THIS WAY
ON ORIGINAL
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Appendix 15d. Marked chemistry abnormalities in SP757
talie 1.8, 8
Subjects with Markedly Bbnormal Ciinical Chemistry Valges

Zopuiation: Safety Set

Infusisr Burasicn
johort}

Paramener:
Harkediy 3bnormal Value

Site Number / Subject Numbsr

36-minute {Cohort &1}

15-minupe {Cohort Bl}

S-minute {Cohart B}

1S-minuze {Cohprt B2)

19-minute {Cohort C}

ALT: »>=3 x UIK
86T >=3 x DLW
Bicarbonate: <18.7 mmol/l
Chloride: »>=112 mmol/:
Phacsphorus: <=2.9 mg/dl
Giuecose: <5% mg/idl
Cholesgernl: »€.5 mmoi/l
GGT: >=3 x TLK
Bigarbonate: <18.0 mmol/l
Chloride: »=1132 mmoi/l
Gincese: »=200 mgfdl

Chclescersi: »6.5 mmoli/l

Phosphorus: <=2.8& mg/dl
Giucoae: «5¢ mgidl

Cholesterol: 6.5 muuoisl

GGI: =

w

X TIN
Crhloride: <=90 rmclfl
Sodiwm: <127 mmei/l

Cholescersl: »6.5 mmol/l

# # Treatment emergent

308/230802%, 310/1330017,
300/1300463*, 380/135004%,
3Q2/23020544, 400/140002%

303,/13080244%

E03714003884%

£08/1405084%

302/130201%, 400/140004%, 401/1401014, 401/140102%

401/3401%22%

401/340185%, 401/140111%, 401/14011344

401 /1401 3§3
302/130212*, 460G/145017%,
S500/150009%, 360/1580104%%

30171301558, 751/17510%%
317/131701%
314713140244
32371323044, 3237132307%,
402/140202¢, €80/165004%,
TOL/170103%, 701/170104%

301/130101%, 325/132501%

APPEARS THIS WAY
ON ORIGINAL
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Appendix 16. Measures of central tendency for vital signs in EP S1.

Vital sizn measurements during the Treatment Phaze in subjectz with partial-cnset seleures

AdoD siqissod 1598

{EP Pool 513
Plavebo LM 20hmeiday LEE 40lmg/ day ECHM 600mziday
S T r_ oy i A
Parameter {uxit) N=364 =170 =M N=203
Timepeint 1) | EeEn | B | I mEan I E | m I mEan I 5D B I mEan | 5D
5BP (mmHz)
Bazeling® 364 | 2208 | I3 (070 | 1215 [ 1333 (471 1208 | 1354 | 203 | 1222 |1
ChonpaBod of TH | 330 | &4 | 3236 [250| 03 | 1168 (412 13 (133|157 | 24 {123
ChamgeFrd of MP® | 323 | &1 | 3236 |238) 1o [ 1539 |368| 12 | 1304 127 | €3 |1e7e
Yin change 350 | BT | WAS |88 BB | 1832 (475 R | BOET | 203 | B9 | 1273
Posi-Bazaling'
Maw chapge MO [ 161 | 2190 | 288 | L% (1033 (470 103 | 1323|203 | 117 |12
Best-Bassline®
DBRF {mmHg}
Bazeling® 3| 76 | BER |3Wy| WES | 880 | 471 TR | 842 | 203 | A3 | 873
ClompaBrd of T2 | 330 { 41 | 833 (250 Q0 | 827 (482 LI | ®I2 | 157 | 16 | BE3
ChangaFrd of MP* | 333 | -04 | 204 |225| LY | 354 [368) 06 | 828 | 127 | 11 | o0s
Biin changs 0| 57 | 735 |ME| -84 | I | 470 6% | 788 | MR | 5B | T4
Bost-Basalins
Wl change I &7 | W33 (2B I | 74 (47| L | BIY | 2B | &R | 75
Post-Brsaling
Pules vate (hpm) .
Basaling® I | 71O | EBO0 120 TR | B30 | 471 F25 | WD | 208 | T30 | &T5
ChangeBedof TP | 330 [ 04 | 383 250 L& | 218 [412] 11 | 814 | 157 | k5 | 043
ChangeFrd of MP* | 333 | 28 | 998 |25 4% [ 1007 (365 87 | 1004 | 177 | 04 |Indl
Hfin changs 30 62 | B3¢ |28 52 | Bl6 | 470 36 | B8 | 203 | 45 | 505
Post-Bazaline
Mz change 30| BT | BG2 |ME| 80 | 204 (47| B3 | & | 203 | &3 | 94l
Best-Bassline

bpen=hents par wanate; DRP=diastelic Mood presame; LOM=lacosamide; Ma—=maxinwm; Min=mininamy,;

mmHp=aillimeters of mescury, MP=Mrintenance Phase; ST=standapd daviaticn; SBP=syztolic blood preszare,

TE=Titradom Phaze

3 Bazsline was fhe lost pon-enissing webee prior fo or 3t rendomization during the deabde-tlind mial.

o  End of MP=Maintenance Moot 3.

o Min (dax) change Pogr-Baselins=Mnimum {misum} of 2l reparted values {inchuding smschadabad wisits.
chering the Traateaems Bhasa,

Data source; 155 Tokéa BB R 11
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Appendix 17. Vital sign changes with LCM intravenous infusion

Table 17.a Changes in Systolic BP in study SP616 (single dose)

Dy 1 am
Parameier {woif} oral LEAY/ ivLOAY
L.OM infusion v FRO oozt FEG
durafien group Time point* n |mean(SE | n | mean {509
SBP {mmHz)
Smin Predoss 0 | SIET | 19 | 46010
15min W | 068 ] 12 | L8N
3lmin | rs (1580% | 19 | 064847
4&min W} ZEL1258 ) 19 | -LI0RY
flmin W | 3543328y | 10 | 024803
12)min | 2843435 | 19 | L3080
A min Predose 1P | 4230 | 19 | 470358
10min 1 | 1548 | 18 | -l501118
2hmin ] 2303 | 19 | -l
30min 1t | 2243 | 1% | 870278
Slhnin 10| B340 | 1% | 0441283
12min 1T | 244305 | 19 | 1341227
Table 17.b Changes in diastolic BP in study SP616 (single dose)
Day 1zm
Paramster (unif} oral LOAS v Loy
LCH infasinn TR0 aral FBO
durafion groap Time point* | meaniSE) | & | mean {504
DBP jmmis)
tmin Predoze 1 | -LE{I035) | 19 IR
1Gmin 16 | G2 |19 | LI{7OD
10min 16 | 1oaesy | 19 | 24079
30min w | epEasy | 19 | 0o@ss
fillnin W 22807 | 191 LO{59%
129min 0 | L4431 | 18 | 38810
Imin Predose 11 LI | 19 08855
18min 1| 3y |1 | w3
0min 1| e |10 | 1333
45min 1 | L3492 | 19 | 850035
§ikmin | 2s5me | 1w | eges
120min | 314708 | 19 | zOgB4n:

Measured in the morning. SS= Safety set
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Appendix 17¢. Summary of changes from Baselinel in vital signh parameters by infusion
duration and time point based on correct infusion duration/dose (SP757 SS)

Source: Pg. 668 and 669 of ISS.

193

Paramster Bayl Bay2
gmﬂ; . Duose 1 {am) BDuse 2 {pon) Daze 3 fam} Duose 4 {pn}
oAbl | e ‘enn (3D mesn (5D} mean {SD} maan (SO}
groap paint” :
5EP (mmHzg)
Mimin (=38 | Predose® 1175178 HE T I ~LERED B.E{1245%
15min 0.5 (6203 2B 108 =27 {100 G5 (3083)
Ienin 0.8 (7533 34{11.46) ~5.0 {10,148 1.5{16.35%)
Filmin -8 (1835 1.9 {838 Q3084 3541565
1fmin (n=91y | Predose” | 12041426 3133 -LF{IX07) 1.3{1362
7 Fmin -8 {1065 3401128 -31 {1267 13{1243%
I5min G5 {1008 310113 -Le {1z 18{1330
}3Gmin LI 3402 -LE 230 LE{1401)
ilmdn (3=20 | Predose® 1144 80.457) 44011013 3200217 THEER
Seoi 1.3{747; SRR 33{1238 8.5{10.59)
I{imix 81334 KRR TE{IETFL B9 R38y
12 Gmin 3E{1120y 165 8.78) LA{1043) 3R{13.083
Parameter Barl Day 2
{mi}‘ o Drose I [am) BDoze 2 {pm) Dipze 3 {am} Doze 4 {pmy
{i—l;:;é;ﬂ;fm Time Mean {500 mexn F3T) mean {50 mez {50
Sroap pring’
DHE {mmHgy
Himin (n=26% | Fredos® T33R T Q8 (A3 -2.3 {540, -2E {835}
I5min 837813 29725 228 S35 048
A enin -BI {747 G5 (74 .8 {748} 2000
FEmin -L3B3T G20658% -2.3 (5.83) 0T {64
15min (n=01)" | Predose” 755 {10.69) G5 (B4 L2{R33; 01 {3453
7 Smin 03{75% 4.8 (529} -12{522 £ (033
15min 124783} 1.5 (B88) B340 R VR
12anin 1.1{7.85% 1.7 (818 3T{EET 0.5 {838
min in=X)" | Predose® 721 {730 1.3 9.68) 24837 10193%
Smin 01 {5.8T) 280098 80873 3.8 00848
Hienin -REARL 2584 2101037 1.2 {1067
126amin 10705y =TS 2303 330818
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Appendix 18. Mean changes in weight by randomization group in EP S1

Placebo LCM 200 LCM 400 LCM 600

N=364 N=270 N= 471 N= 203

n Mean n Mean n Mean n Mean

(xSD) (xSD) (£SD) (£SD)

Body weight
Baseline 364 76.5 75.1 78.8 78.5
Change end Titration 339 76.8 75.1 79.0 80.6
Change end of Maint 322 774 74.7 80.1 823
Change end of taper 33 73.2 72.9 74.6 69.8

Source: Sponsor’s Table 9.5.1 1SS, original submission.

APPEARS THIS WAY
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Appendix 19. Specific ECG monitoring in the LCM database
8 ECG monitoring in Phase 2/3 studies in epilepsy EP S1

In the double-blind, placebo-controlled trials (SP667, 754 and 755) a standard 12-lead ECG was
done at each visit (except Visit 2); plasma samples were performed as close as possible to the
time of the ECG. At Visit 1 (Screening), one 12-lead ECG was done at any time to determine
trial eligibility. At Visit 3 (Baseline) in SP667, three 12-lead ECGs were performed
approximately 15 minutes apart prior to dosing; an additional ECG was performed 2-4 hours
after dosing of trial medication at the approximate time of maximum plasma concentration
(Cmax). The sponsor’s OCP summary says Tmax is 0.5-4 hours so some of these assessments may
have missed the Cmax. At all other visits in SP667, one 12-lead ECG was performed 2-4 hours
after dosing of trial medication. At Visit 3 (Baseline) in SP754 and SP755, three 12-lead ECGs
were performed approximately 15 minutes apart prior to dosing. At all other visits in SP754 and
SP755, 1 ECG was performed at any time after dosing.

During the double-blind phase of these studies, each ECG was transmitted to the central ECG
facility for manual over-read by a cardiologist. All manual over-reads were done by a single
cardiologist. The investigator assessed clinical relevance of each abnormal ECG. During the
trial, if clinically relevant ECG abnormalities were detected, or if a QTec interval >500ms
and/or a QTc interval increase of >60ms from the mean predose QTc¢ value at Baseline was
detected, a repeat ECG was performed 1 hour later.

ECG monitoring in the epilepsy open-label extension trials

In SP615, SP756, and SP774 ECGs were conducted at all clinic visits and read by central
readers.

e ECG monitoring in IV studies

- In the single-dose Phase 1 trials for IV LCM (SP643, SP645, SP658, and SP834 standard 12-
lead ECGs were taken at regular intervals. There was no central reading.

- In the Phase 2/3 trials of IV LCM (SP616 and SP757), 12-lead ECGs were conducted at
several time points. In SP616, ECGs were performed during the Screening, Treatment, and End
of Trial Phase. A single assessment was performed during the Screening Phase within 1 hour
before the start of the IV placebo infusion. During the Treatment Phase (Days 1 and 2), an ECG
was performed within 1 hour prior to trial medication in the morning. Several ECGs were
conducted after the start of infusion of trial medication in the morning and evening. In SP757, an
ECG was performed after the morning and evening infusion: within 1 hour prior to trial
medication administration, approximately half-way through infusion, at the end of the infusion,
and 2 hours after the start of infusion of trial medication. There was ECG central reading.
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o ECG monitoring in healthy volunteers

A Phase 1 thorough QT/QTc interval trial, SP640, was designed specifically to assess the ECG
Effects of LCM. ECG interval and morphology changes (based on 12-lead ECGs taken at
specified time points) were analyzed based on ICH Guidance E14. For safety purposes,
additional 12-lead ECGs were taken as spe<:1f ied in the protocol. There was central reading.

o ECG monitoring with the capsule formulation

Standard 12-lead ECGs were conducted on subjects in the supporting Phase 2 trials, SP586,
SP598, and SP607.

APPEARS THIS WAY
ON ORIGINAL
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Appendix 20. Listing of patients with post baseline QTc (B) > 450 ms (male) or >470 ms
(female)

QTc(B) on QTc(B) QTc (B)
USUBIJID TRTGRP VISIT treatment baseline mean | change
Female
755114201 | Placebo VISIT 4 471 436 35
667010205 | LCM 200 | VISIT 12 474 439 35
667014501 [ LCM 200 | VISIT6 475 440 35
667014501 | LCM 200 | VISIT 9 470 440 30
755106201 { LCM 200 | TRANSITION 472 424 48
667010206 | LCM 400 | VISIT 3 484 455 29
667010609 | LCM 400 | VISIT 6 471 443 28
754012904 | LCM 400 | VISIT 6 474 459 14
667015705 | LCM 600 | VISIT 3 487 438 49
Male
667012805 | Placebo VISIT 6 453 420 33
667017701 | Placebo VISIT 8 451 390 61
755104305 | Placebo VISIT 4 454 397 56
667013204 | LCM 200 | VISIT 4 455 405 50
755114408 | LCM 200 | VISIT 5 451 413 38
667010617 | LCM 400 | TRANSITION 451 413 38
667012505 | LCM 400 | TRANSITION 455 418 37
667015602 | LCM 400 | VISIT7 450 413 37
667016917 [ LCM 400 | TRANSITION 451 434 17
667016924 | LCM 400 | TAPER 452 439 13
667016924 | LCM 400 | TAPER 454 439 15
667016924 | LCM 400 | VISIT 4 ‘ 469 439 30
667016934 | LCM 400 | VISIT 10 450 ' 427 23
667018807 | LCM 400 [ VISIT 1 465 416 49
754011209 | LCM 400 | TRANSITION 450 408 42
754011807 | LCM 400 | VISIT4 - 451 405 46
754011904 | LCM 400 | VISIT 7 451 441 10
754012413 | LCM 400 | TRANSITION 451 436 15
754012413 | LCM 400 | VISIT 8 451 436 15
754012702 | LCM 400 | TRANSITION 452 425 27
754015102 | LCM 400 [ VISIT6 472 423 50
754016006 | LCM 400 | VISIT 4 463 420 44
667010601 | LCM 600 | VISIT 7 457 431 26
667010612 | LCM 600 | VISIT 7 451 429 22
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Appendix 21. ECG outlier analyses in studies with LCM intravenous formulation
o IV Phase 1, single dose studies

The sponsor did not do a PR interval outlier analysis for the Phase 1 IV trials (SP643, SP645, SP658, and
SP834). Overall, there were few subjects who met the QRS duration outlier criteria. The incidence of
QRS duration outliers was similar for IV and oral administration and also similar between LCM 30-
minute and 60-minute infusion durations. Only 1 subject had a QRS duration >120ms and none had a
QRS duration >140ms. Across the Phase 1 IV trials in healthy volunteers, there was no clear evidence for
QTc prolongation. In total, 85 healthy subjects across the 4 Phase 1 1V trials received IV LCM. Most
subjects received a single dose of IV LCM 200, except in SP834, in which subjects received a single dose
of IV LCM 50, 100, 150, or 300, and 4 subjects received IV placebo. In SP643, SP645, and SP658, no
subject had a QTcB interval >500ms following IV LCM. In SP645 and SP658, no subject had an increase
in QTcB interval >60ms following iv LCM. In SP834, QTc outlier analysis was not performed.

In SP643, QTc increases from Baseline were always below 60ms and all QTc values were <460ms,
except for Subject 10020 (randomization number 80011) who had an increase of QTc from Baseline of
more than 60ms (68ms) at 4 hours after starting the infusion during Treatment A. Further ECG recordings
showed changes from Baseline of less than 60ms. The subject was withdrawn from the trial according to
the withdrawal criterion of an increase of QTc from Baseline by more than 60ms as defined in the trial
protocol. This case has been discussed under section 7.3: “Other AE of interest” of this review.

o Outliers in IV in Phase 2/3 IV LCM trials in subjects with partial-onset seizures

- Study SP616. The frequency of outliers in EP SP616 is presented in the following table.
Table 616a.Incidence of PR outliers during treatment phase in SP616.

Conort & {Simin) Cohort B {30min}
Oral Lacosamide/ IV Lacosamidsy Oral Lacosamide/ IV Lacosamide/
IV Piacebo Oral Placebo IV Plaoebs Oral Piacebo
Farameter
Criteria nd B (%) n/ " {%} S B {5 nS N (%}
Overall
»Z00ms Z/ 00 28.0) 3/ 20 { 15.95} 34011 £ 27.3%) 27 18 [ 10.5}
»>220ms 1/ 01¢ { 19,0} 14 20 { 5.8} 1/ i 47 13
»250ms 8/ 16 8/ 20 0/ 11 3/ 18
Treatmentc-emergent/Bageiinel
>2B0ms IS00% ¢ 11,1y 27y 12 { 10.5) 25 10 4§ 23.0) 2/ 1% ( 10,5}
>220ms : 14 10 { 18.0) 17 20 { 5.8} 0f 11 gf 14
»250ms o) 1¢ 4/ Z0 a7 it 47 13
Treactment-smergent/Baseiine2
>200ms 2/ 10§ 20,0 2/ 18 { 10.% 37 11 { 27.3 2418 ( 11.1%
»2Z0ms 1/ 019 { 15.0) 14 20 { 5.8} 6/ 1% a7 18
>250ms &/ 10 35 2 oy 11 ¥ 13
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Overall= subjects meeting the specified criteria at any timepoint during the Treatment Phase without regard to
Baselinel or Baseline2. n = Number of subjects meeting the specified criteria out of the set of subjects at risk (N). N
= Number of subjects in the Safety Set for Overall and the number of subjects who did not meet the criteria

at the specified Baseline for treatment-emergent summaries. Treatment-emergent is defined as meeting the criteria
for any ECG during the Treatment Phase and not meeting the same criteria at the specified Baseline. Source:
Sponsor’s Appendix EP.11.3.2.

Overall, 15 to 27% of subjects met the PR interval outlier criteria. The frequency of outliers did
not markedly differ between the oral and IV treatment groups, although there is a trend to more
outliers in the oral LCM groups. '

QRS interval outliers with >100 ms duration are presented in the following table.

Table 616b.. Incidence of TE QRS duration outliers with respect to baseline 1 at any time in SP616

Cohort & {&Smin} Cohort B {30min)
Oral Laceosamide; IV Lacosamids/ Ore&l Lacocsamides IV Lacesamides
I¥ Blaceho Oral Placebo IV Placebo Oral Placsbo
Paramster
Crigeria o/ B (%) g 0 {%} n/ X i{%) o/ B (5}
Overall .
>100ms 47 10 { &5.0) 85 20 § 40.98) 3F EX { 27.3} &S 19 ( 31.6%
1 Z2ms 17 1% { 19.0) i1y 20 { 5.8} 0/ 1% /7 13
»240ms o/ 13 g/ E0 o/ 1% 3/ 19
reatment-emergent/Bassiinel
»100ms E NN T ¥ - 44 16 { £25.0} Zf I% | 29.0% 4 17 1 23.5}
»120ms 8/ 3 14 20§ 5.9} 0/ 1% 3/ 1%
»240m3 of 18 "G/ 20 v/ k% 3/ 1%
Treatment-smergent/Baselines i
»>100ms i/ T ¢ 1£.3) 44 16 { 23.9) 2} 12 { 20.0} &5 18 { 33.3}
»220m2 i/ 19 { 10.0) iF 20 { 5.9} 07 13 3/ 18
»1d40ms G/ 19 o4 Z0 o/ 1% 3/ 18

Overall is the number of subjects meeting the specified criteria at any timepoint during the Treatment Phase without
regard to Baselinel or Baseline2. n = Number of subjects meeting the specified criteria out of the set of subjects at
risk (N). N = Number of subjects in the Safety Set for Overall and the number of subjects who did not meet the
criteria at the specified Baseline for treatment-emergent summaries. Treatment-emergent is defined as meeting the
criteria for any ECG during the Treatment Phase and not meeting the same criteria at the specified Baseline. Source:
Appendix EP 11.3.8. -

Overall, 14 to 25% fulfill the QRS duration outlier criteria. The incidence of QRS duration
outliers was similar for IV and oral administration and also similar between LCM 30-minute and
60-minute infusion durations. No subject had a QTc interval >500ms. In addition, no subject had
a change from Baseline 1 (predose in SP616) >60ms.

In SP616, a total of 60 subjects were treated with IV LCM, with 10 to 20 patients
per treatment group. 15-30 % of patients had outlier results in PR and ORS
intervals in both treatment groups. No definitive conclusions can be made about
the comparative safety of the 30 and 60 ms IV infusion and or the oral versus IV
Jformulation.
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- SP757

b(4)

Across all infusion duration groups and dose categories in SP757 the frequency of PR interval
outliers appear to occur more often in the 30-minute infusion as compared to the other durations
(15 and 10 minutes). Two subjects in the 15-minute infusion group had a treatment-emergent PR
interval >250ms while on LCM 200mg/day. The number is too small to draw any conclusions
regarding comparative safety of these infusion rates. The incidence of PR interval outliers with
respect to Baselinel (Baseline1=ECG prior to first IV LCM administration) anytime during the
Treatment Phase by dose category is presented in the following table.

Table. 757a. PR interval outliers in SP757

Incidence of treatment-emergent PR interval cutliers with vespect
to Baselinel anytime during the Treatment Phase by dose category

(LCM 200mg/day-480mg/iday, LCM S00mg/day-600maiday,

LCM 700mg/day-800mg/day) (SP757 §5)

LOM infasion duration
3f-minute 15-minute FB-minute
Dose category / PR eriteria nfN {44y N £39} o/ (%) o
LCM 200-400mgiday g_
=200ms G/ {30} TSR (1) /10 -
> 0me 321 (14} 5/63 (8} 213 {15) 8
=250ms 021 2763 (33 0713 %’:
L.OM 588-600mg/day 5
=200me FIB (AW 1729 {3} 60D 0
=23z YIS (i} 136 (3) 17414 o]
>230me 19 030 o7 g
LCM T00-800mg’day
=200me - X7 (29 -
=220ms - 07 -
»230ms - 077 -
LM =larmenmide; mz=nillisscord; 558=Safety Sat

Mota: a=mamnber of subjects mesting the specified criteriz ot of the set of subjects at sk NV N=The number of
subjects whe did not meet e aiterdis at Baselipel.
Diate source: 5.3.5.2.7 EP: 8PT37 Table 12.52

As seen in this table, approximately 24% of patients in the 30 minute infusion group, 15% in the
15 minutes infusion group and 4% of the 10-minute infusion group, fulfill the >200 PR outlier
criterion as compared to baseline 1. A higher percentage of patients also had QRS >100 ms in
the 15 and 10-min infusion as compared to the 30 min infusion.
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Table 757b. Treatment emergent QRS outliers in SP757.

LCM infusion duration
30-minunte 15-minute 10-minute
QRS eriteria n/N (%) a/N (%) nfN (%3
=100ms T2 THB2 (33} 17429
=120 544D 2008 (2} €420
»140me 0745 0160 420

L =lacosamide;, mrmiflizecond; §5=Safety Sef
Yete: n=pumaber of subjecrs meating the specified arireria out of the set of subjects at fsk Pl M=Thenumber of
safriects whe did not mest e criteriz ot Basalinel.

Source: Sponsor’s table in page 168 of Cardiac Report.

There were no subjects who had a QTcF interval >500ms during the trial. There were no subjects
who had a change from Baseline2 >60ms (Baseline2=Baseline ECG from subject’s original trial)
in QTcF interval during the trial. One subject had a change from Baselinel >60ms
(Baseline1=ECG prior to first iv LCM administration) in both QTcF and QTcB intervals; this
subject did not discontinue from the trial. Also in SP757, 1 subject had a QTcB interval >500ms
post-Baseline during the trial; this subject was discontinued from the trial because of this
increase in QTcB. There were 2 subjects who had a change from Baselinel >60ms in QTcB
_interval during the trial and there were 4 subjects who had a change from Baseline2 >60ms in
QTcB interval during the trial. These subjects (change from Baselinel or Baseline2 >60ms) were
not discontinued from the trial.

APPEARS THIS wAY
ON ORIGINAL
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